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P.C. BOX 441

HOUSTON, TEXAS 77210-4411
(713) 735-4000

September 7, 1994

Mr. Bill Proses

Florida Department of Environmental Protection
Southwest District

3804 Coconut Palm Drive

Tampa, Florida 33619

RE: CEMS Certification and Source Testing Date
Permit No. AC53-214903 and PSD-FL-190
Tiger Bay Limited Partnership
Tiger Bay Cogeneration Facility

Dear Mr. Proses.

On behalf of Tiger Bay Limited Partnership, we are enclosing the initial source testing
and continuous emission monitoring certification protocol. We plan to certify the
continuous emission monitoring system (CEMS) and perform the initial compliance
source testing between September 19 and 25.

Should you have any questions, please feel free to contact me at (713) 735-4087.
Sincerely,

R0 Clorann

Robert S. Chatham, P.E.
Senior Environmental Engineer

RSC:kro
Enclosure

cc: < Teresa Heron,/FDEP - Tallahassee
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1.0 INTRODUCTION

Environmental Science & Engineering (ESE), Inc. is under contract to Destec
Engineering (Destec) to provide emissions testing support for emissions compliance
sampling for a stationary combustion turbine (CT) recently constructed in Fort Meade,
Florida. The combustion turbine facility is the Tiger Bay Cogeneration Project. This
document is the test protocol for the initial emissions compliance test program as
required by the Florida Department of Environmental Reguladon (FDER) and as
required by Federal New Source Performance Standards (NSPS) as well as for the initial
continuous emissions monitoring system (CEMS) certification by relative accuracy test
audit (RATA). The Florida Department of Environmental Protection (FDEP)
construction permit for the facility is AC53-214903/PSD-FL-190.

The combustion turbine is a combined cycle General Electric Model (GE) PG7221FA
(Frame 7FA) equipped with dry-low NO, burners. The CT uses premix flame technology
to control emissions of nitrogen oxides (NO,) rather than conventional water injection
technology. The CT is capable of firing either natural gas or liquid distillate fuel;
however, at present the unit is only equipped to fire natural gas. The unit also includes
a natural gas fired duct burner just prior to the heat recovery steam generation (HRSG)
system for supplemental heat input. All emissions testing will take place at the

combined cycle exhaust stack.

There are two phases to the scope of work for the test program including conducting
CEM certifications by relative accuracy test audit (RATA) for the O, and NO, analyzers
as well as conducting initial compliance testing. For this test program, the tests will be

conducted simultaneously.
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Compliance testing includes conducting tests to satisfy the FDEP permit emissions limits
as well as Federal NSPS initial performance testing requirements (40CFR60, Subpart
GG). The permit conditions require testing for NO,, CO, VOC, VE and particulate
matter as well as for diluent oxygen and volumetric flowrate. The tests for initial
permit compliance demonstration are required to be conducted at between 95% and
100% of maximum achievable load (ie peak load) for the given ambient conditions
during the tests. A full set of testing is required while firing only the turbine and also
while firing the duct burner at maximum load (6 total full load runs - 3 at each
condition). All tests will be conducted at the combined cycle stack. If possible, the
conditions will be alternated in order to obtain the most comparable results so that Run
1 for the turbine only can be most directly correlated to Run 1 while firing the duct

bumer, etc.

In addition to the full load testing required for the duct burner and for the turbine to
demonstrate compliance with the FDEP permit emission limits, the unit is also subject
to Federal NSPS (Subpart GG) initial performance tests at four discrete loads (for the
turbine only.) This testing is conducted for O, and NO, only. The permit compliance
tests at maximum load for the turbine will constitute one of the test conditions. Three
additional load conditions will then be required to be conducted over the normal
cperating range of the turbine. Three test runs will be conducted at each condition
using EPA Method 20.

Compliance with the sulfur dioxide and sulfuric acid mist requirements of the permit
will be demonstrated by fuel analysis due to the low concentrations expected. It should
be noted that fuel analysis does not provide insight into the sulfuric acid mist emissions,
nor is 1t practical to conduct EPA Method 8 sampling at the low levels of H,SO,
expected. ESE will therefore use emissions factors combined with the fuel analysis data

to demonstrate compliance with these limits as we have done in the past for FDEP.
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Currently, it is planned for Destec to collect the natural gas fuel samples and have them

analyzed by an independent commercial laboratory.

The FDEP permit requires that NO, and O, CEMS be installed for the unit for
surveillance purposes. RATA certification of the NOy and diluent O, CEMS will be

Specifications 2 and 3 of 40CFR60, Appendix B. Destec will provide the data for the 7

day drift tests for the analyzers. The results of the 7 day drift test will be incorporated
into the CEM Centification Test Report.

The test methods which will be used for this test program are listed briefly below:

EPA Method 1: Determination of Sampling point location for

particulate and velocity traverses.

EPA Method 2: Determination of velocity and volumetric flow
rate from stationary sources using calibrated type K

thermocouples and type S pitot tubes.

EPA Method 3: Determination of flue gas molecular weight, O, and

CO, using an ORSAT analyzer.

EPA Method 3A:  Continuous determination of O, and CO, using a

paramagnetic and a non-dispersive infrared analyzer

’

respectively.
EPA Method 4: Determination of flue gas moisture content.
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EPA Method 5: Determination of particulate matter emissions from

stationary sources.

EPA Method 9: Determination of opacity as visible emissions (VE) by
a qualified observer.

EPA Method 10:  Continuous determination of CO using a gas filter
correlation/nondispersive infrared analyzer
(GFC/NDIR).

EPA Method 18:  Determination of speciated gaseous organic
compounds by analysis using gas chromatography.
(optional - depending on the Method 25A result)

EPA Method 20:  Determination of nitrogen oxides using continuous
emissions monitoring techniques with a

chemiluminescent analyzer.

EPA Method 25A: Continuous determination of volatile organic
compounds as total gaseous organic concentration

using a flame ionization analyzer.
All procedures and quality control guidelines specified in the appropriate methods will
be strictly followed during the test program, in addition to ESE’s more stringent internal

quality control standards.

Note that EPA Method 17 may be substituted for EPA Method 5 depending on the

temperature of the flue gas. EPA Method 18 will only be used to determine methane
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content in the gas for subtraction from the Method 25A result if the Method 25A result
exceeds the emission limit. Triplicate test runs will be performed at each condition.
The emissions limits for the combustion turbine and duct burmner are included in Table 1 -

in the facility permit included in Appendix A.

The emissions tests will be coordinated for Destec by Mr. Scott Kicker. Bill Mayhew
will be the ESE project manager for the test program and will be on site during the

tests as the field team leader and instrument operator.

FDEP has been notified in advance of the test date so that an agency representative may

be present, if desired.

Section 2.0 of this document provides a brief process description of the sampling
location. Section 3.0 presents the emissions testing strategy. Section 4.0 outlines the
procedures and test methods to be used. Section 5.0 discusses the quality
assurance/quality control measures to be followed during sampling and analysis.
Section 6.0 discusses reporting for the test program. A copy of the FDEP air permits for
these facility sources is included in Appendix A. Sample data and calibration sheerts are

contained in Appendix B and Appendix C contains sample calculations.
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2.0 PROCESS DESCRIPTION AND SAMPLING POINT LOCATIONS

The Unit 1 combustion turbine at the Tiger Bay Cogeneration Facility is a General
Electric PG7221FA (Frame 7FA) gas turbine driving a generator with a nominal
electrical output rating of about 184 MW. The turbine is operated in the combined

cycle mode.

The turbine is equipped with state-of-the-art multi-nozzle, quiet dry low-NO,
combustors. NO, control is accomplished by using a premixed flame (rather than the
conventiona} diffusion flame)}. The unit is equipped with a Deltak heat recovery steam
generation system (HRSG) which provides high pressure steam to drive a steam turbine
generator rated at approximately 84 MW electrical output. The unit also is equipped
with a 100 MMBru/hr (based on HHV) natural gas fired duct burner for supplemental
heat input. The combined maximum electrical output of the steam turbine and the

combustion turbine generators is approximately 258 MW.

The exhaust stack is circular with an outside diameter of 19”. Four test ports are
located at 90° intervals around the stack at the 157’ level. The test ports are 4" pipe
with flanged covers. The sampling ports meet the criterion of EPA Method 1 for

location of sampling points.
Using EPA Method 1 criteria, the maximum number of traverse points at this test

location for particulate sampling is 24. EPA Method 20 requires that 48 points be used

for an O, traverse to select the points for testing.
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3.0 EMISSION TEST APPROACH

The test matrix for the emissions sampling program is given in Table 3-1. A total of
15 test runs will be conducted 3 at each condition. EPA Method 20 requires that each
of the lowest 8 points of oxygen be tested in the stack for a duration of 1 minute plus
the response time for each point. Therefore, the typical run time requirements for
Method 20 is between 12 and 16 minutes. However, for this sampling program each
test run will be at least 21 minutes in duration in order to meet the minimum run time
for CEMS certification by RATA as given in PS2 of 40CFR60, Appendix B. During the
maximurn load tests, for both the turbine and duct burner, the test duration will be at
least one hour for each parameter. Particulate matter samples will be collected for
approximately two hours in order to meet the low detection limits required to
demonstrate compliance with the emissions standard. A visible emissions test will be
conducted simultaneously with one of the particulate martter tests during the maximum

load tests both with and without the duct burner in service.

A preliminary oxygen traverse will be conducted to determine the lowest 8 points of
oxygen in the exhaust stack. If stratification of the gas is determined to exist in the
duct, the lowest eight points of oxygen will be traversed by Method 20 during the tests.
If the gases are not stratified in terms of oxygen concentrations, then eight convenient
points will be used for the Method 20 traverses for each run. The criteria that will be
used to determine the existence of stratification will be a difference of greater than
0.4%V oxygen between any two traverse points. (Note that the maximum allowable

error of the method is 0.5%V oxygen.)
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3.1 SCHEDULE OF ACTIVITIES

The proposed schedule of activities for the test program is given below:

Week 1 Prepare emissions testing equipment and check out. Prepare and
submit Compliance Test Protocol.
Week 2 On site testing.
Day 1 Travel to site and setup equipment. Conduct NO, converter
efficiency test and preliminary measurements as time permits.
Conduct preliminary O, traverse.
Day 2 Conduct testing for 3 low loads for NSPS requirements for NO,, and
0..
Day 3 Conduct 4 tests for NO,, O,, CO, Particulate Matter, VE, and VOC
for maximum load for the turbine and/or duct burner.
Day 4 Conduct 2 tests for NO,, O,, CO, Particulate Matter, VE, and VOC
for maximum load for the turbine and/or duct burner.
- Demobilize equipment.
Day 5 Travel - Provide preliminary results to Destec.
Week 2 Finalize results and submit to Destec.
Week 4 Submit draft report to Destec.
Week 5 Submit final report to Destec.
Week 6: Submit final report to FDEP.
h:\uwsers\siacks\destec\destec.pin. 3-2




Note that the actual order of the tests may be changed if required due to operational
constraints. A more aggressive test schedule may also be observed if deemed

appropriate by ESE and Destec.
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Table 3-1. Emissions Test Matrix

Test Turbine Duct Burner Test Parameter
Contidions Load Load
1 Low Load 0 0O,, NO,
2 Intermediate 0 0O,, NO,
Load #1
3 I[ntermediate 0 0,, NO,
Load #2
4 Maximum 0 O,, NO,, CO, VOC,
Particulate and VE
5 Maximum Maximum O,, NO,, CO, VOC,

Particulate and VE

Source: ESE, 1994.

Note: Ambient conditions and process data will be measured during each test run in

order to perform the ISO correction for NO,.
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4.0 PROCEDURES AND EPA TEST METHODS

This section includes a brief description of the test methods to be used and the sampling

strategy to be followed for the testing.

4.1 METHOD 1: SAMPLE AND VELOCITY TRAVERSE

The location of the traverse points used to determine the velocity of the stack gas
within the circular stack is based on the relation of the stack diameter to the upstream
and downstream distances. The traverse points used for the velocity traverse will be

determined from Figure 1-2 and Table 1-2 of Method 1, Appendix A, 40 CFR 60.

4.2 METHOD 2: VELOCITY AND VOLUMETRIC FLOW RATE
The average gas velocity in the stack will be determined from measurement of the

velocity head with a Type "S" Pitot tube. Calibration will be performed to verify the

face opening alignments, external tubing diameter, and base-to-opening plane distances.

A base line coefficient value of 0.84 will be assigned to each pitot tube.

4.3 METHOD 3: ORSAT SAMPLING

Nitrogen, oxygen, and carbon dioxide stack gas concentrations will be determined with
an ORSAT analyzer. Sample gas from the stack source will be collected in a leak-free
Tedlar bag for the same sampling period as each test period. The Tedlar bag collected
gas will be analyzed three times with the Orsat analyzer. The Tedlar bag will be

evacuated, purged with air, evacuated again, and prepared for the next test run.

4.4 METHOD 4. MOISTURE CONTENT

The moisture content of a gas stream will be determined by extracting the gas sample
at a known and regulated rate through a glass condenser train. The condenser train

consists of four glass impingers connected in series with leak free glass U-tube
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connectors. The gas sample will be extracted through the impinger train (maintained
below 68°F in an ice bath) with a vacuum pump and the amount of gas sampled will be
measured with a calibrated dry gas meter. The sample rate will be regulated with an
orifice meter and at least twenty-one (21) standard cubic feet will be collected during
the test period. The amount of moisture collected will be determined gravimetrically
and the amount of gas drawn, corrected to dry, standard conditions will be determined.

The meter box calibration forms are contained in Appendix B.

4.5 EPA METHOD 5 - PARTICULATE SAMPLING AND ANALYSIS
The sampling and analytical procedures used follow the procedures as outlined in EPA

Method 5, in the Code of Federal Regulations, Chapter I, Title 40, Part 60, Appendix A,
Method 5, revised as of July 1, 1989. The sampling equipment consists of the
following:

1. Sample Probe Assembly

a. Nozzle--Stainless steel with a sharp, tapered leading edge.

b. Probe--Stainless steel (5.S.) sheath with a 1/2 inch diameter glass insert
wrapped with nichrome wire; rheostat controlled and capable of
maintaining a temperature of 248 +/-25 degrees Fahrenheit (°F).

c. Pitot--Type "S" constructed and attached to probe according to
specifications outlined in the Code of Federal Regulations, Chapter I, Title
40, Part 60, Appendix A, Method 2.

d. Orsat Probe--Stainless steel 1/4 inch tubing attached to pitot tube in an
interference-free arrangement. '

e. Thermocouple--Type "K" attached to the pitot tube such that the tip has no
contact with metal and does not interfere with the pitot tube face
openings.

Filter Holder--Glass with fitted glass filter support.

LW
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3. Filter Heating Assembly--Controlled heating element in aluminum module

attached to end of probe; capable of maintaining 248 +/-25°F.

4. Impingers--Four impingers connected in series with glass ball/socket joint fittings

and placed in an ice bath. A Greenburg-Smith impinger tip configuration is
used for the second impinger. The first, third, and fourth impingers are the
modified Greenburg-Smith design with a standard tip. Final gas exit temperature
is measured to within +/-2°F with a type "K" thermocouple immersed in the gas
stream.

5. Control Box--Model containing vacuum gauge, external leak-free pump,
thermocouples capable of measuring temperature to within +/-2°F, dry gas meter
with 2 minimum of 2 percent accuracy, valves and related equipment as required

to maintain an isokinetic sampling rate, and to determine sample volume.

Prior to leaving the laboratory, glass fiber filters are numbered for identification, heated
for 2 hours at 105° C, desiccated for 2 hours, and pre-weighed to the nearest 0.1 mg.
Silica gel (indicating type, 6-16 Mesh) is also pre-weighed to 200 grams after drying for

2 hours.

Upon arrival at the sampling site, the control box is leak-checked from pump to orifice

at 5 to 7 inches of water.

The sample train is prepared in the following manner: 100 mL of H,0 is added to the
first and second impingers. The third impinger is left empty, and a pre-weighed
quantity of silica gel is added to the fourth impinger for final moisture removal. After

assembling the train with the pitobe as shown in the schematic, the system is leak-

checked by plugging the inlet to the probe nozzle and pulling a vacuum of at least 15

inches of mercury "Hg. A leakage rate not in excess of 0.02 cfm is considered
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acceptable. The pitot tube system is also leak-checked at 2 to 3 inches of water, and

any leaks found are corrected.

The inside dimensions of each stack are measured and recorded. The number of
sampling points and the location of these points on a traverse are determined by the

guidelines set forth in the Code of Federal Regulatjons, Chapter I, Title 40, Part 60,

Appendix A, Method 1. These points are then marked on the probe for easy visibility.

A preliminary traverse is conducted to determine the range of velocity head and the
pressure of the stack. An approximate stack temperature is obtained during the same
traverse, and an approximate moisture content is estimated based on knowledge of the
emission source type and attendant characteristics and prior testing experience. From

these data, the correct nozzle size and isokinetic K-factor are determined.

The probe is attached and the heater adjusted to provide a gas temperature of
approximately 250°F. The filter heating system is turned on, and crushed ice placed.
around the impingers. After a suitable warmup period, the nozzle is placed at the first
traverse point with the tip pointing directly into the gas stream. The pump is started
and the sampling rate adjusted to isokinetic conditions. After the required time interval
has elapsed, the probe is repositioned to the next traverse point, and isokinetic sampling
re-established. This will be done for each point on the traverse until the run is
completed. Readings are taken at least every 5 minutes, or when significant changes in
stack conditions necessitated additional adjustments in flow rate. At the conclusion of
each run, the pump is turned off and the final readings are recorded. A final leak-check
of the system is performed as previously described at the highest vacuum encountered

during testing, and a leak-check of the pitot system is repeated.
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4.5.1 SAMPLE RECOVERY

The collection train is carefully moved to a convenient sample recovery area in order to
minimize the loss of collected sample or the gain of extraneous particulate matter. The
volume of condensate in the first three impingers is measured and recorded on the field
data sheet. The probe, nozzle, and all sample-exposed surfaces are will rinsed with
reagent grade acetone and put into a clean sample bottle marked "pre-filter". A brush is
used to loosen any adhering particulate matter, and subsequent rinses are put into the
"pre-filter" container. The filter is carefully removed from the fitted glass support and
placed in its original container. The silica gel is removed from the fourth impinger and
transferred to its original container. A sample of the acetone used in rinsing the probe

is saved for a blank laboratory analysis.

4.5.2 ANALYTICAL PROCEDURES
The filter and any loose particulate matter are transferred from the sample container to
a clean, tared glass weighing dish. The filter is placed in an oven at 105°C for 2 hours,

desiccated for 2 hours, and then weighed. The original weight of the filter is deducted,

and the weight gain recorded to the nearest 0.1 mg.

The "pre-filter" and blank solutions are transferred to clean, tared beakers, then
evaporated to dryness and desiccated to a constant weight. The blank correction is
made, and the weight gain recorded to the nearest 0.1 mg. The silica gel is weighed,

and the weight gain recorded to the nearest 0.1 gram.

4.6 CONTINUOUS EMISSION MONITORING

Stack gas emissions of oxides of nitrogen (NO,}, carbon monoxide (CO), and volatile
organic compounds (VOC) will be measured using continuous emission monitors
(CEMS). Diluent oxygen concentration is also measured using CEM techniques. These

tests will be performed in accordance with EPA Methods 3A for oxygen, 10 for CO, 20
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for NO,, and 25A for VOC as outlined in Title 40, Part 60, Appendix A of the Code of
Federal Regulations. [n addition, EPA Method 18 may be used to determine methane

content for the determination of non-methane organic compounds. Copies of all on-line
CEM data collected during the testing and copies of the backup strip charts will be
presented in an Appendix to the report. Calibration records are also given with the

data.

Flue gas sample is withdrawn from the stack at a constant rate via a stainless stee}
sample probe. The sample probe is equipped with an additional stainless steel line to
enable probe tip calibrations. The probe is of sufficient length to allow traversing
across the duct as required by EPA Method 20. Extracted sample is passed from the
probe through a filter and a heated teflon sample line to the moisture removal system.
The moisture removal system (gas conditioner) is designed for minimal contact between
condensate and sample gas in order to prevent any reaction between the moisture and
the measured pollutants. All components of the sampling and gas conditioning system
are fabricated from borosilicate glass, teflon, or stainless steel. The gas conditioning.
system consists of a continuouslty downward teflon condenser coil (to prevent bubbling)
and two glass knockout condenser traps. Moisture is continuously removed from the
traps by an external peristaltic pump. The gas conditioning system is cooled in an ice
water bath to facilitate complete moisture removal. Dry gas sample from the gas
conditioner is transported to the instrument trailer via a heated 1/4-inch O.D. teflon
tube to a teflon-lined diaphragm pump which delivers positive pressure sample to the
instrument system. Flow control valves are used to deliver the stack gas at a regulated
positive pressure to the continuous emissions monitors through a teflon and stainless
steel manifold delivery network. Flow and pressure to all monitors is held constant by
monitoring sample and bypass rotameters. A diagram of the CEM system used for the

test program is given in Figure 4-1.
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The sampling systems are leak checked by passing known calibration gas standards up
through a calibration line to the end of the probe. The gas standards are then pulled
back through the sampling probe at stack pressure and subsequently through the entire
sampling system to the instrument system. An oxygen analyzer response of less than or

equal to 0.5% V to a zero oxygen standard is considered an acceptable Jeak check.

Analyzer calibration error is calculated by the difference between the known calibration
gas concentration and the concentration exhibited by the analyzer. Bias checks are
performed by comparing calibration responses through the entire sampling system to
these exhibited at the analyzer.

Acceptable system performance checks do not exceed +/-2% calibration error, +/-5%
system bias check, +/-2% zero drift, and +/- 2% upscale drift.

Instrument response time is found by alternating zero nitrogen and upscale span gases
through the bias check line and recording the upscale and downscale time. The
response time of the CEM sampling system will be performed in accordance with EPA
Method 20 to determine the length of time for the CEM’s to respond to changes in the
stack gas exhaust stream. Known, Protocol 1 NO, reference gases and zero nitrogen are
passed through the heated sample line, sample conditioning system and the manifold
delivery network to the continuous emission monitors. Response time test results can
be seen on an applicable field data worksheet and the NO, strip chart recordings located
in an Appendix to the report.

A preliminary oxygen traverse will be performed on the turbine exhaust for the purpose

of selecting the eight points of lowest oxygen concentration which will be subsequently

used for emissions sampling. The traverse will be performed at the lowest load to be
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tested. For the preliminary oxygen traverse, the minimum number of traverse points

are:

L]

8 for stacks with area less than 16.1 ft%

. 8 + (Area of Stack (Ft?))/2.2, for stacks with areas between
16.1 to 107.6 ft%; or

. 48 or 49 for stacks greater than 107.6 ft°.

The minimum sampling time at each point is one minute plus the average system
response time. Based on the results of the traverses, if all of the points are within 0.4%

oxygen of each other, then 8 convenient sample points will be used for the testing.

4.7 CEM DATA ACQUISITION
The ESE data acquisition system (DAS) for the CEM analyzers consists of a DianaChart

PC Acquisitor and a proprietary ESE Data Acquisition program. The data are stored on
disk as well as on a printed hardcopy for each run. All data is also recorded on a strip
chart recorder. The computer used is a 25-MHz 386 system with 4-MB of RAM and a
math co-processor as well as a color VGA monitor. The system has 16-bit analog to
digital conversion resolution (1 in 64,000) and a scan rate of approximately 1200
readings per minute. Data are averaged and reported by the DAS on a 60-second basis.
The averaging time may be changed if desired. The system is capable of displaying the
on line results in measured units and corrected to 15% oxygen and ISO conditions and

in Ib/MMBtu. Run averages are generated immediately at the end of each run.

4.8 CEM PRINCIPLES OF OPERATION
4.8.1 METHOD 3A: OXYGEN ANALYSIS

Flue gas sample is continuously analyzed for oxygen by a Servomex Model 1400A

paramagnetic instrument. The Servomex 1400A analyzer uses electron paramagnetic
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resonance to detect the presence of oxygen molecules. Unlike most substances, oxygen
has a triplet electron ground state which leaves one electron unpaired, making it a
paramagnetic molecule. This electron may have one of two quantum spin states (m, =
+/- 1/2). By applying an alternating electromagnetic field of the proper frequency, the
Servomex 1400A O, analyzer induces resonance between the two spin quantum states.
In effect, the O, analyzer measures the electromagnetic energy absorbed by O,

molecules at the resonant frequency.

4.8.2 METHOD 20: 'OXIDES OF NITROGEN ANALYSIS

A Thermo Electron Model 10AR instrument will be used to analyze NO,. The principle
of operation of this instrument is a2 chemiluminescent reaction in which ozone (0,)
reacts with nitric oxide (NO) to form oxygen (O,) and nitrogen dioxide (NO,). During
this reaction, a photon with a specific ultraviolet wavelength is emitted which is
detected by a photomultiplier tube. The instrument is capable of analyzing total oxides
of nitrogen (NO + NO,) by thermally converting NO, to NO in a separate reaction
chamber prior to the photomultiplier tube, if desired. The analyzer will be operated in
the NO, mode during sampling.

A convertor efficiency test will be performed on the Thermoelectron Model 10s during
the compliance test series. A leak-free Tedlar bag will be partially filled with a Protocol
1 NO, reference gas. The Tedlar bag is then filled to capacity with a Certified Oxygen
reference gas standard. The contents are well mixed and immediately connected to the
sample inlet of the analyzer. The Tedlar bag is analyzed by the analyzer in the "NO,"
mode for at least thirty minutes. A decrease in response in the NO, mode of more than

2% indicates that corrective action is required.
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4.8.3 METHOD 10: CARBON MONOXIDE ANALYSIS

A TECO 48 Gas Filter Correlation Non-Dispersive Infrared (GFC/NDIR) analyzer will be
used for continuous CO analysis. The principle of operation of this analyzer is similar
to traditional NDIR analyzers in that it relies on selective absorption; whereby,
particular band widths of infrared energy are absorbed by a species based on its
molecular orbital structure. Gas filter correlation NDIR differs from NDIR in the
detection mechanism and because the GFC/NDIR does. not require a reference cell.
Infrared radiation passes through a rotating filter, through the sample cell and to the
detector. The chopper wheel of the GFC/NDIR is a rotating disk separated into two
chambers whefe one half is filled with nitrogen and the other half is filled with pure
CO. These partitions act as alternating gas filters for the incident IR radiation from the
IR source. The CO gas filter side acts to produce a signal which cannot be further
attenuated by CO in the sample cell and is used as a reference signal. The nitrogen
filter allows all incident radiation to pass. Carbon monoxide in the sample cell will,
therefore, attenuate the signal proportionally to concentration. This is considered the
measure cycle. Any other gases which absorb infrared radiation are absorbed equally
during both the measure and reference cycles, providing a real-time reference and

minimal interferences. The detector for this analyzer is a lead-selenium photodetector.

4.8.4 METHOD 25A: TOTAL HYDROCARBONS

EPA Method 25A will be used to measure VOC expressed as total hydrocarbons. The
results will be reported on a parts per million by volume as carbon basis (ppmC).
Methane in air will be the calibration standard. A gas sample is extracted from the
source through a heated sample line and a glass fiber filter, directly into a hydrocarbon

analyzer. The analyzer uses the flame ionization principle (FID) to detect hydrocarbons

on a continuous basis.
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4.8.5 METHOD 18: NON-METHANE VOLATILE ORGANIC COMPOUNDS
EPA Method 18 will only be used if it is determined that the VOC limits are not met
using the total hydrocarbons measurement (EPA Method 25A). Because the unit bums

natural gas, the potential exists for methane to be present in the gas stream. Since

. methane is a non-photoreactive hydrocarbon, it is not considered a VOC. If the results

of the Method 25A total hydrocarbon analysis are found to be higher than the emission
limit, then a sample will be collected in an evacuated canister for analysis of methane
by GC/FID using EPA Method 18. Total non-methane volatile organic compound
concentration would then be expressed on a carbon basis and will be calculated as the

difference between the Method 25A and the Method 18 results.

4.9 PERFORMANCE SPECIFICATION TEST PROCEDURES FOR CEMS
CERTIFICATION

Performance specifications for NO, and oxygen (O,) CEMS are contained in 40 CFR

Part 60, Appendix B, Specifications 2 and 3 (PS2 and PS3). The performance

specifications require an initial performance evaluation in which two criteria are
evaluated: 1) calibration drift (CD), and 2) relatve accuracy (RA). The performance
specifications require that the magnitude of the calibration drift be determined once
every 24 hours for 7 consecutive days. To determine relative accuracy, at least nine
reference method test runs are collected simuitaneously with CEM data for each
analyzer. The performance specifications require an initial 168 hour conditioning

period followed by a 7 - day calibration drift test.

4.9.1 CALIBRATION DRIFT EVALUATION
During the calibration drift evaluation, the facility must be operating at more than 50
percent of normal load. Since operating restrictions and load demand requirements do

not allow operating all three of the units simultaneously at loads in excess of 50%, the
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drift tests were conducted separately for each of the units in order to accommodate this

requirement. Destec will conduct the calibration drift evaluation.

The calibration drift is measured at two points: zero and a high level value. For the
Tiger Bay Cogeneration Facility CEMs, the high-level value must be between 1.5 times

the pollution concentration corresponding to the emission standard and the span value.

4.9.2 RELATIVE ACCURACY EVALUATION

The performance specifications require that the relative accuracy evaluation be
conducted while the facility is operating at more than 50% of normal load. Destec will
operate the unit at greater than 50% load while firing natural gas during the RATA
evaluation period. The NO,, and O, analyzers will be certified by RATA against
concentrations measured according to EPA Reference Method 20 and EPA Reference
Method 3A. Performance specifications require a minimum of nine sets of reference
method tests. More than nine tests may be conducted and up to three sets may be
rejected, provided that at least 9 runs are used in the analysis. All data including the
rejected data must be reported. Each set is at least 21 minutes in duration. Relative
Accuracy comparisons are made based on the as measured parameters for O, and in the
units of the standard (Ib/MMBtu) for NO,. NOy emission rates in Ib/MMBtu are
calculated using Fy;=8710, the raw NO, concentration, and the raw O, concentration as
described in EPA Method 19.

4.9.3 CORRELATION OF REFERENCE METHODS AND CEM DATA

The reference method and the CEM data are correlated over the reference method
sampling period. The concentrations are adjusted to the same basis for moisture,
temperature and diluent concentration. The CEM data are averaged over the sampling
period and then compared to the reference method result. All measurements for both

the reference method system and the CEMS were conducted on a dry basis.
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4.9.4 CALCULATIONS

For determining relative accuracy, the differences are calculated between the reference
method and CEMs value for all gas analysis, and between the reference method and the
calculated flow protocol for total flow. Then, the mean difference, standard deviation
of the differences, and confidence coefficient are used to calculate the relative accuracy.
The equations used are contained in Section 8, of 40 CFR Part 60, Appendix B,
Performance Specification 2. Sample calculations using test data from this program are

included in Appendix B of this document.

4.9.5 ACCEPTANCE CRITERIA

The acceptance criteria for the respective analyzer systems are summarized in the Table
4-1. Relative Accuracy comparisons may be expressed as a percentage of the average
reference method result or of the emissions standard. The calibration drift results are
compared to the drift criteria each day. In the event that a daily drift does not meet the
ciiteria, a new 7-day period can be started from the next day the drift is within the

acceptance criteria.
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Table 4-1. Analyzer Performance Acceptance Criteria

Analyzer Calibration Drift Relative Accuracy
i —
NO, < 2.5% of span < 20% of RM resuit®
0, < 0.5% 0O, < 20% of RM result®

@ Or 10% of the applicable emissions standard.
> Or 1.0 percent oxygen by volume relative to the average reference method
result.
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5.0 QUALITY ASSURANCE/QUALITY CONTROL

Strict Quality Assurance/Quality Control (QA/QC) measures will be observed for all
sampling and analysis performed for the Tiger Bay Cogeneration Facility test program.
The QA/QC program is designed to provide the highest quality data in terms of the
accuracy and precision of the measurements as well as the representativeness and

comparability of the results.

5.1 MANUAL METHODS QA/QC
The ESE QA/QC program for this test series includes all of the QA/QC guidelines given
in EPA Methods 1-4, 5 and 17 (40 CFR Pt 60, Appendix A) in addition to interna)

QA/QC standards. Primary components of the QA/QC program for the manual
sampling techniques are listed below:
Equipment Calibrations - including meter boxes, thermocouples, pitot
tubes and analytical balance.

Equipment Leak Checks - including pre- and post-test sample train leak
checks, meter and pump leak checks, pitot leak checks and ORSAT system
leak checks.

Careful monitoring and documentation of sample train critical parameters
including temperatures and meter pressure.

Preliminary measurements to aid in calculating the sampling K-factor used
to determine isokinetic sampling rate.

Maintaining an isokinetic sampling rate so that the velocity through the
sampling nozzle matches the surrounding flue gas stream velocity to
within +/- 10%.
All samnpling train leak rates will be less than the maximum acceptable leak rate of 0.02
cubic feet per minute. Sample train leak checks are performed at a vacuum of at least

5" Hg greater than the highest observed vacuum observed during sampling. All samples

are desiccated and replicate analyses are performed until agreement of 0.5 mg berween
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weighings which were eight hours apart. Blanks are analyzed for the acetone used in

sample recovery as well as for the filters used.

5.2 INSTRUMENTAL SAMPLING AND ANALYSIS
5.2.1 CALIBRATIONS AND DRIFT ASSESSMENTS
At the beginning of each test day, the EPA Reference Method 20, 3a, 10, and 25A test

equipment will be calibrated, and adjusted as required, on a two-point basis.
Subsequently, additional calibration standards will be introduced to the analyzers to
check the linearity of the instrument response. If the linearity of the instrument is
within +/-2% of full scale of the calibration standard value, the calibration is accepted.
Otherwise, corrective maintenance will be performed, and the instrument will be
calibrated. Final calibrations will be performed at the conclusion of each test day to

determine calibration drift.

5.2.2 NO, CONVERTER EFFICIENCY
Prior to arrival on-site, an NO, to NO converter efficiency test will be performed as .

prescribed in EPA Method 20. The procedure used for testing the converter efficiency is

given below:

- Fill a leak-free Tedlar bag approximately half-full with an NO in N, blend.
Fill the remainder of the bag with 0.1 grade air.

- Immediately attach the NO/Air mixture to the inlet of the NO, monitor being

used.

- Allow the monitor to sample the gas in the bag for 30 minutes.
As the O, and NO in the bag are exposed to each other, a reaction occurs which

changes the NO to NO,. An attenuation in response over time of greater than five

percent absolute indicates that the converter efficiency is unacceptable.
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5.2.3 INSTRUMENT RESPONSE TIME
Instrument system response time will be determined by inserting the reference method
sampling probe into the stack from ambient and noting the time required for NO,

monitor to achieve a change of 95% of the final stack concentration. The response time
data sheet will be included in the final report.

5.2.4 LEAK CHECKS

Since all calibrations are performed through the entire sampling system, leak-checks are
incorporated in each calibration. The criterion used for this test will be an oxygen
response of less than 0.5% O, to an oxygen-free zero gas. Nitrogen will be passed
through the entire sampling system at ambient pressure to check for an oxygen

response of zero in all cases.

hivusershstacks\destec \destec.pln. 5-3



6.0 REPORTING

Test results will be reported to FDEP expressed in terms of as measured concentrations,
and pollutant emissions limitations as expressed in the air permit. At a minimum the

report for the test program will include the following sections:

1.0 Introduction

2.0 Process Description and Sampling Point Locations
3.0 Summary and Discussion of Results

4.0 Sampling and Analytical Procedures

5.0 Quality Assurance/Quality Control

Additionally, copies of all raw data, calculations, certifications, calibrations, analytical

data, process data collected, and a list of project participants will be included in a set of

appendices to the report.

The report will be submitted to FDER by Destec no later than 45 days of completion of
the testing.

Separate reports will be issued for the CEMS RATA certification and for the compliance
testing.
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ANTICIPATED LIST OF PROQJECT PARTICIPANTS

ESE

Clifton R. Bittle Project Director

Bill Mayhew Project Manager/Crew Chief

Norman Czarniak Environmental Technician
I M. Norman Czarniak Environmental Technician
l DESTEC
' Scott Kicker Coordinator
' FDER
I To be named Test Observer
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Final Dexer=ina<tign

Central Florida Power, Limited Parthership

e

f<. Meade, Polk County, Flcricda

258 MW Cogenera

rt

Permit Number: ACE2~-214503
PSD-TL-2150

Division of Air Resou—ces Yanagemens
Bureau of Air Regula<tion

Depa~Tment cf Environmental Pegulaticn




The Technical Iwvaluatisn and Prelizinervy Deterzination for the
permitT TZ consTtrucT & 258 cogeneration facllity a2t Central Flerida
Power, Limited Partwmerskip (CIPLP), in F:t. Meacde, DPolk County,
Tlorida, was distributed on Januaxy 15, 1953. The Notice of Intent
<2 Issue was published in The Polk County Democrat on February 4,
1993. Copies of the evaluation were availaklle for public inspection

2T the Department’s cfiices in Tampa and Tallahassee.

CrPL?’s application for a permit to consStIUCT 2 2538 MW cogenerztion
facility has been reviewed bv +the Bureau of Air Regulation in
Tallahassee, No adverse comments were submitted by <he U.S.
Invironmental Protection Agency (ZPA) 1n their letier dated Februaxy
16, 19293, or bv +the U.S. Departaent of the Intverior (Fish and

.

Wildlife Services) in their lettex c¢f TFebruary 5, 1993.

Comments regarding <+the Technical Evaluation and Preliminaxy
Determination {(Sypnesis of Applicatlon) and Permit Specific

Conditions were subzitted v Kennax2 7. Kesky, P.I., Presicent of
3N Engineering and Applied Sclences, Inc. The 3Bureaut has

considered Mr. Kosky’s comments and agreed to the changes proposed
in the wording and adjustment of numerical limits to reflec:
manvfacturer’s specifications since these cianges will net affect
~he potential - emissions considered during the evaluation of +this
preject. The amendments to the Specific Conditions of the permit
are 25 follows:

= L

"RESDPONSE TO COMMENTS WOQS., . 2, 3., &, 2NWND S

These changes will be incorporated in Table 1

., RESPONSE TO COMMEINTS NOS. S AND 6

The <table on page S o©f the BACT determinatisn andé Table 1 of the
vermit (Specific Condition No. 1) will be amended +to reflect these
comments.

BACT DETTRMINATTION TV DER (FAGT B)

This paragraph will be added to the NOy contrel section: For this
turbine, an even lower NOy enission level +than 15 (gas)}/42 (oil)
ponvd, corrected +o 15% 03, may become a condition eof this permit
pursuant to F.A.C. Rule 17-4.080, Modification of Permit Conditions.

2ISPONS

)

TO

I

T™ NO. 2 ON RSN/S TEPTIR OF JANGARPY 30, 1263

Information given to DIR and to the U.S
(Fisn and Wildlife Sexvices) indicates =
1s To attemst a NGy level of 2 mpnvd when Ifiring natural cas.
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- Page 2

Central Flcrida Power, L.2.
Final Determination/aC53-214903

IN RESDPONSET TO THE T.S. DEDARTMENT OF INTZIZIO0T, SPECITTC CONDITION
NO. 15 WITT BF CHANGED AS FOLLOWS:

FROM: The permittes shall leave suf<iciert space in the heax

-2 LY

recovery steam generator suitable for future installation of

SCR equipment should +he facility be unable to meet the NOy
stancards, if reguired.

1
O

The permittee shall comply with the following by 12/31/97:

2) For this tuxrbine, if the 15 (g2s) /42 (0il) ppmv emission
Tates cannot be met kv 12/31/97, BCR or cther control
technology will be izstalled. Eence, the permittae
shall install a duct module suitable for future
installation of ECR ecuipment. .

IN RESPONST TO THE MRRCH 11, 1963, LETTETR FROM EKZNNARD F. ROSKY, KBN
L—-——————._.____'__ =

The Department has determined the following:

Mandating SCR: The Department is giving +the permititee +the
Zlexipility to incorporate any design feature to mee:t the 15 (cas)

Ppmvd at 15% 03 NOy emission limit. SCR or cther control technolegy

snall be installed if +he 15 (52s) ppmvd cannct be nme+ by 12/32/97.

Lowering the Dermit/BACT liwit for NO..: The Depariment may revise
the permitied emission level for NOy. For this turbine, an even
lower NOy emission level Than 15 (gas) /42 (oil) opmvd, corrected +o
15% O3, may become a condition of <hisg permit, pursuant to F.A.C.

Rule 17-4.080, Modification of Permit Conditions.

SPECTTIC _CONDITION NO. 14 WITL BEY MODIFIYD AS FOLLOWS. TEE
PARAGRADH TN BOLD WAS INADVESTTNTLY OMITTED IN THE DRATT PERMIT

Ly

Specific Condition No. 14: Test results will be the average of 3
valid runs. The Southwes< District of<ice will be notified a+ leas+
30 days in writing in advance of <he compliance test(s). The
Sources, combustion turbine and ducs burner, shall gperate between
€5% .t 100% of +he paximum capacity =for the ambient conditions
experienced during compliance test(s). The tusbine manufacturer’sg
capacity vs Temperature (azmbient) curve shall be included with the
compliznce test resules. Compliance test results shall be subpi+tted
-0 tThe Southwest District of<ice no lazter <than 45 davs af=er

completion.
The final action of =he Department will be o issue constructien
PermIT ACS3-214503 (PSD-TI-150) with +he chances noted zhove.



rz’orzda Depczrfmem of Environmental Regulaiion

owers Offce Bidz. = 2600 Blair Stone Road = Tallahacsses,

Lawwze Cules, Govenor

Florida 32399.2400

Vimn B Tehemt Sc:;-'_.,r

PERMITTER:
Cantzral Florida Power, L.P.
2500 City West Blvd., Bte. 150 Pxpiration Date:
Houston, Texza 77042 County: PFolx
atitude/Longitude: 27°44746.7"X
gl*E170.3"W
Project: A 258 MW Cogeneration
Pacility

Permit Mumber: ACS3-224903
PED=-FL~-150
vanuaTy 1, 19S5

This permit is issued under the provisions of Chapter 403, Florida
Statutes, and Florida Administrative Code Chapters 17-210, 212,
275, 296, 297 and 17-4. The above named permittee Is hereby
authorized to perform the work or operate the facility shown on the
application and approved drawings, plans, and other documents
ttackhed herets or on file with the Department and made a paxt
hexeof and specifically described as follows:

Central Florida Power, Limited Partnerskip, proposes to operate z
258 MW cogeneration facility consisting of one combustion turbine
generatcr, one steam turkine generatocr, one cduct burner-firel heat
recovery steanm generator and ancillasy ecuipment. This facility is
located near Ft. Meade, Polk County, Florida. The UT¥ cocrdinates
are Zone 17, 416.22 xam East and 30695.22 x North. .

The sources shall be constoucted in accordance with the permit
application, plans, documents, amendments and drawlings, except as
otherwise noted in the General and Specific Conditiorns.

ttachments are listed below:

|5

. Central Florida Power, Limited Partoerskip’s (CFPLP)
application received on June 15, 1552.
Department’s letters cdated July 14 and October 9, 1992.

CrPLP’s letters received on August 26, October 9, and
October 23, 19592.

LA N
’



PﬁR.\ET'.’.‘EE: Perxit Mumber: 2ALS53-214903
Centzal Plorida Pover, L.7P. PSED-T77~190

iration bData: January 1, 1956

GENEZRAL CONDITIOQME:

1. The  =ermTs, conditions, requirements, limitations, and
restrictions set ferth in this permit are "Permit Conditions" and
are binding and enforceable pursuant to Sections 403.161, 403.727,
oxr 403.859 +tihrough 403.86%1, Florida Statutes,.

The permittee is
Placed on nctice that the Department will review this permit
periodically and may initiate enforcement action for any violation
of these conditions. '

2. This pexmit is wvalid only for +the specific processes and
operations applied for . and indicated in the approved drawings or
exhibits. Any unauthorized deviation from the approved drawings,
exhibits, specifications, or conditions of this permit may
constitute grounds for revocation and enforcement action by <the
Department. .

3. BAs provided in Subsections 403.087(6) and 403.722(5), Florida
tatutes, the issuance of this permit does not convey any vested
rights or any exclusive privileges. Neither does it authorize any
injury to public or private property or anv invasion of personal
rights, nor any infringement of <federal, state or local laws or
regulations., This permit is not a waiver of or approval of any
other Department perzit that may be reguired for other aspechts of

the total project which are not addressed in the perxmit.

4. This pexrmit conveys no title <5 land or water,
constitute State recognition or acknowledgement of title, and does
not constitute authority Zfor +the use of submerged lands unless
herein provided and the necessary title or leaseheld interests have
been obtained from +the State. ©Only the Trustees of +he Internal
Izprovement Trust Fund may express State opinion as to title.

5. This permit does not relieve the permittee from liability for
barm or injury to human health or welfavre, animal, or plant life, or
ProperTy caused by the constructien cor operation of this permitted
souxce, or from penalties therefore; nor does it allow the permittee
to> cause pollution in contravention of Florida Statutes and
Depa~tment rules, unless specifically authorized by an order from
The Depaxtment.

does not

-

6. -The perxittee shall properly operate and maintain the facility
a2nd systems of treatment and control (and related appurtenances)
That are installed or used by the permittee to achieve compliance
wlth the conditions of this permit, as required by Department rules.
Thi Provision includes <the operation of backup or auxiliary
facilities or similar systexms when necessary to achieve compliance
w*_;:b. the conditicns of the permit and when recuired by Departaent
ules.
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PERMITTEER: Pesmit Number: ACS3-224503
Cent=al Plorids Powar, L.7P. PED-TL~130Q

Pxpization Date: Jazuary 1, 1996
GENZRAL COKDITICNS:

7. The permittee, by accepting this pe_::Lit,

specifi
allow authorized Deparient perscnnel,

ITically agrees to
tupon resentation of
credentials or other documents as m2y be regulired bv law and 2t a
reasonable <time, access to the prexmises, where the perxitted
activity is located or conducted tc:

a., Have access to and copy any records that nust be kept under
the conditions of the permit;

b. Inspect the ...ac"l:_ Y, e:n..*'pme_.;., p"ac"ice.s, cr operations
requlated or regquired under this pexrxit; and

€. Sample or wmonitor any subkstances or parameters at any
location reasonably necessary to assure compliance with this

pexmit or Depaxtment rules.

Reasonable tine mnay depend on ._he nature of the concern being
investigated.

8. £, for any reason, the permittee does not com::’v vith or w:Lll

be unable to cocmply with any c:oncl::.;.:.on or limitation specified in
+this permit, +the pe:z* ttee shall immecdiately provide the Department

S

with the fcllcw:.ng information:

b. the period of nonccmpliance, :anluc‘.:’..ng cates anc times; or,
if not corrected, the anticipated time the non-ccmpliance is
expected to cunbinue, and st e::s being takxen to reduce,
eliminate, and prevent recurrence of the non-compliance.

The permittee. shall be responsible for any and 211 damages
which may result and may be subject to enforcement action by the
Departaoent Zor penalties or for revocation of this perx:it.

8. In accepting this permit, the perxittee understands and agrees
that all records, notes, noenitoring cdata and other information
relating to the construction or operatisn of this permitted source
wbich are submitted to the Department may be tsed by the DepaTtment
as evidence in anv enforcexent case involving the perxitted source
2rising under the Flecrida Statutes or Department rules, except wheTe
such use is p—esc:ibed by Sections 403.73

tatutes. Such evidence shall only be used

and 402.111, TFloricda
- To the extent it is
consistent with the Flerida Rules cf Civil

Z C2 Procedure and a»nproprizte
evidentia—r rules. o -

l'_ | 2. a description of and canse cf non-compliance; and




DPETRMITTEE: Permit Number: ACS3-22143C3
Caztral Plzzid= Powver, L.P. PSD-?L-150
Expir-atioz Date: Jazzuary 1, 1996

-y
GENERALL CONDITZIONMS:

10. The permittee agrees to comply with changes in Department rules
and Florida Statutes after a reasonable time =for compliance,
rrovided, however, +the perxitiee does not waive anv cther rights
granted by Florida Statutes or Depariment ul

t rales.

11. This perxmit is transferable only upon Depaxtment approval in
accordance with TFlorida Administrative Code Rules 17-4.120 and
17-30.300, F.2.C., as applicable. The permittee skazll be liakle for

any non-compliance of the permitted activity until the transfer is
approved by the Department.

12. This permit or a copy thereof shall be kept a2t the work site of
the permitted activity.
13. This permit alsc constitutes:

(x) Determination of Best Available Control Technology
(BACT) '

(x)}) Detexrmination of Prevention of Significant
Detexioration (PSD)

(x) Compliance with New Source Performance Standazds
(NSPS)

permittee shall comply with the following:

2. Upon reguest, the permittee shall 2fvrrnish 2ll records and
plans reguired under Department rules. During enforcement
actlons, +the retention period fcr all records will be

excended automatically unless otherwise stipulated by the
Depaxment.

The pexrmittee shall hold at the facility or cther location
designated Dby this permit records of
infocrmatien (including all calikration
recerds and all original strwip chart recordings for
continuous monitoring Instrumentation) reguired by the
permit, ccpies of all repor:ts reguired by this permit, and
records of all data used o complete the application for
this per=it. These materials shall be retained at least
three years Ifrom the date of the sample, measurement,

report, or application unless ctherwise specified by
DeparTient rule.

all &mponitoring
and maintenance

€. Records of monitoring information shall

inZf include:
- <*he date, &exact place, anéd +time c¢f saxpling or

measurenents;

)
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PERMTTTPR: Perx:t Number: ACS3-2249%903
Centzral Plcrida Powver, L.2. PED=FL~-190

Expiration Data: Jaiuary 1, 199§
GENFRAI, CONDITIONE:

- the perscn respensible for perZorming <%he sampling or
measurements;

= the dates analvses were performed;

—- the pexrscn respensible for perZorzing the analyses;

= the analytical technicues or methods used; and

~ the results of such analyses.

15. When reguested by the Department, the permittee shall within a
reascnable time furnish any inforzmatioen reguired by law which is
needed to determine compliance with the perzit. If the permittee
becomes aware that relevant facts were not subnitted or were
incorrect in the permit applicaticsn or in any repor:t to the
Department, such facts or information shall be corrected pPromptly.

EPECITIC CONDITIONS:
Pmission Limits

1. The maxizmum allowable emissions freom this source shall not
exceed the emission rates listed in Table 1.

2. Visible exissions for full load operat
Cpaclty when firing natural
distillate fuel oil.

Operazting Rztes

3. Tkis source is allowed +o cperate continuocusly (3,760 ho
Year).

ion shall not exceed 16%
gas and 20t opacity when firing

urs pex

4. This source is allowed to use natural gas as the primaxy fuel
for 8,760 hours per year and low sulfur distillate fuel oil (0.05%
S) 2s the secondary fuel up te 3,742,327 gallons per calencda> veax,

S. The permitted materials and utilization rates for the combined
cycle gas turbine system shall be as stated in the application. The
cperatling parameters include, but are not lixmited to:

-

184 MW Combus+ion Turbine

2) The maximum heat input of 1,849.5 MM2Tu/hr (LEV)
at base load for distillate fuel oil.

D) The maximum hea+ input of 1,614.8 MM3Tu/hr (1EV)

at Z7°F and
* base lcad for natural gas.
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PERMTTITER: Partxzi
Cantral Pliorifa Bowar, L.P.

tr

Huxmb ACSE3~214502
PED-TL-150

ax
Expization Date: Jazuzry 1, 1996

SPECIFIC COHNDITICNE:
Duct Burmer

c) The maximur heat input of 100 MM3tu/b- (EE?) ci matural gas.
€. Any change in the method ocf operation, a~L~pnenb or ope:at;ng
hours pursuant to Rule 17-212.200, . F.A.C., Definitions~-

Modifications, shall be st tted to DER’s B"*eau of Air Regulation
and Southwest District offices.

7. Any octher ope:au_ng' pa_ame ters estaklished cduring campllance
testing and/or inspection that will ensure the proper operation of
this facility shall be included in the operating permit.

Compliance Deteyrmination

B. Compliance with the NGy, S0z, CO, PM, P¥j1p9, and VOC standards
shall be determined (while operating at 55-100% of the permitted
maximum heat rate input corrs espondmg to the particular ambient
conditions)  within 180 days of initial operation ¢f <¢the meximum
capability of the unit . and annually the*eaftar, by the following
reference methods as described in 40 CFR 60, 2Appendix A (July, 1992
version) and adopted by reference in F.2.C. Rule 17-297.

= Method 1 Sample and Velocity Traverses Zfcoxr Stationary
. Sources ,

= Method 2 Determination of Stack Gas Velocity and Volumetric

' Flow Rate

- Method 3 Gas Analysis

~ Method 5

Determinaticn of Parsiculate Ixmissions from
or Stationaxy Souxces
Methed Determination of Particulate Exissions
Staticnary Souxces '
-~ Method 18 Measurement o©%f Gaseous Organic Compound
by Gas Ch_ona.og"avhy

'..l
-~

from

Ixissions

- Method § Visual Determination of <the Opacity of Emissiorns
Lfrom Staticnary Sources
- Method 8 Determination o©f Sulfuric Acid Mist and Sulfur
' Dioxide Emissions f£from Stationarv Socurces
- Method 10 Determination cf Caxbon Monoxide Ezission from

Stationary Soursces
- Mexthnod 20 Determinztion o©f Nitrogen Cxides, Sulfur Dicxide
and Diluent Exmissions f£rom Stationary Gas Tuvrbines
= Method 25A Determina+tion of Tetal Gasestus Organic
Concentrations Using a2 Flame Tonizz=<ion Ana-v'e_

Page § of 10




DTRMITTED: Perzit Mumber: ACS3I-214503
Cezntrzal Plorida Power, L.7P. PSD-?L-1530
Ezpiration Date: JazuazTv I, 13896

SPECIFIC CONDITZIONE:

- Methed 201A Determinatiocn of PM;g Emissions frxom Stationary
and Sourczes
Method 202 Dezermination of Condensikle Particulate Emissisns
£rom Statiocnazy Sources

Other DER approved methods may be used Ifor compliance testing
after prior Departmental approval. )

8. Method S or Xethod 17 or Method 2023 and Method 202 nust be
performed to detexrxzine the initial compliance status cf particulats
matter emissions @f the unit. Thereafter, the opacity emissions
test, Method %, may be used unless <the applicable opacity is
exceeded. Also, +the anbient particulate matter entering the gas
turbine can Dbe subtracted from <the total pasticulate mattexr

exissions if that guantity can be measured at the inlet of +the gas
turbine. y

10. Compliance with the 507 and sulfuric acid mist enmission limit
can also be determined by calculations based on fuel analysis using

ASTM D42%4 for the sulfur content of licuid fuels and ASTH D3246-81
Zor sulfur content of gaseous fuel.

21. Trace elements of Beryllium (3e) shall be tested during initial
compliance test using EMTIC Interim Test Method, As an altermative,
Method 104 may be used; or Be may be deterzined frorn fuel sanmple
analysis using either Method 7090 or 70S1, and sample extraction

using Method 3040 as described in the ZPA solid waste regulations Sw
846.

12.  XMercury (Zg) shall be tested during initial compliance test
using EPA Method 101 (40 CFR €1, Appendix 3} or fuel sampling
analysis using methods acceptable to the Department.

13. During performance <Tests, ¢o determine compliance with +he
NOy standard, measured NOy exissions atT 1S percent cxygen will be

W i
adjusted <to ISO amkient atoespheric conditions by the following
correction factor:

NOyx = (NOy ghg) (Fref)0-5 el9 (Eobs — 0.00633} (2ggeg) 1-53
' Fobs Tam=

where:

"J
n
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Perxz>t Number: ACS3-214903
PSD~FL~=190
Exciraticn Date: Jzauary 1, 159956

EPECIFIC COXDITIONS:

NCy = ZImissions of NOy at 15
ambient conditions.

‘g

ercent oxvgen and IS0 standard

NOyx cps = Measured NOyx exmission at 15 percent oxygen, pomv.

Prer = Ieference combustor inlet absolute pressure at 101.3
Xilopascals (1 atoosphere) ambient pressure. :

Pohg = Measured ccouobustor inlet absolute pressure at test amb_en_
pressucre.

Eghs = Specific humidity of ambient aix at test.

e = Transcendental constant (2.718).

Tadz = Temperature of ambient air at test.

14. Test results will be the average of 3 wvalid runs. The
Southwest District office will be notified at least 30 cdays in
writing in advance of +the compliance test(s). The sources,
combustion turbine and duct burner, shall operate between §5% and
100% of maxlmum capacity for tThe ambient conditions experienced
curing compliznce test(s). The turbine manufacturer’s cacac;“v vs
tTeaperature (ambient) curve shall be included with <the csmullance
tesT results. Compliance test results shall be submitted to the
Southwest Distxict office no later than 45 days after completion.

12

- The permittee shall comply with the following by 12/31/97}

2) TFor +this turbine, 1f the 15 (gas)/42 (oil ppmvd,
corrected to 15% 0O; emission rates cannot be met bv
12/31/87, SCR or other control +technelogy will be
installed. Eence, the permittee shall install a duct
module suitable for future installation of SCR eguipment.

16. The permittee shall install, calibrate, maintain, and cperate 2
continuscus exission ncn*bo- in +the stack to measure and record the
n'*“ogen oxides emissions from this source. The continuocus emission
MOnITor must comply with 40 CFR 60, 2Appendix 3B, Performance
Spe;ification 2 (July 1, 1852). :

—

+7. A continuous monitoring svstem shall be
nd reccocrd the fuel consumption on the CT
water/steam Iinjection is being utilized for NOy control, =The
water/stean s fuel ratic at which compliance is achieved skzll be
lncorporated ints the perxmit and shall be continuouslv monizorei.
The svsTen shall mest <The recuiirements cf 40 CFR Part 60, Subpars
L.

installed +o monitor
and cuct burner. ile



SERMITTER: PerzIit Nuxmbex: ACS3-214903

Cerntral Florida Power, L.P. PSD-PL-150
Expizatiorn Date: Jazuasy 1, 1996

SPECIFIC CONDITIONS:

18. Sulfur and nitrogen content and lower beating value of the fuel
being fired in the combustion <*urbines spall  be cetermined as
specified in 40 cT= 60.334(b) - Ay reguest for a Sutu-e custonm
monitoring schedule shall be made in writing ané directed +o the
Southwest District cffice. Anv custom schedule anproved by DER
pursuant ©o 40 CFR 60.334(b) will be recognized as enforceahle
provisions of the permit, provided that the holder o< this permit
demonstrates that the provisions of the schedule will be adezuate to
a2ssure continuous compliance. The records of distillate fuel oil
tsage shall be kept by <the company Ior a2 two-vear pericd <for
regulatory agency inspection purposes. For sul<ur dioxide, periods
of excess emissions shall be reported if the fuel being fired in the
gas turbine exceeds 0.05 percent sulfur bv weight,

Rule Recuirements

1s. This source shall comply with all applicable provisions of
Chaptex 403, Fleorida Statutes, Chapters 17-210, 212, 275, 296, 287
and 17-4, Florida Administrative -Code and 40 CFR 60 (July, 1992
version).

20. The sources shall comply with 2l) recuirements of 40 CFR 60,
Subpast GG and Subpart Dc, and F.2.C. Rule 17-256.800, (2) (2},
tandarzds of Performance for tationary Gas Turbines and Standaxds
of Performance fcor Incustrial, Commercial, and Institutional Steam
Generating Units.

2l. Issuance of this permit does not relieve the facility owher or
operater ZIrom compliance with anv applicable Zfederal, state, or
local permitting recuivements and regulations F.A.C. Rule
17-210.300(1)).

22. This source shall be 3in compliance witk all applicable
provisions of F.A.C. Rules 17-210.6350: Circumvention; 17-210.700:
EZXcess =Imissions; 17-296.800: tandards c¢I Performance for New
Stationary Souxrces (NSPS); 17-257: tatlionary Sources-Emissions

Monitoring; ané, 17-4.130: Plant Operation~Problexs.

23. I const-ucticn does not commence within 13 months of issuance
cf 0 thi perzit, +then the permittee. shall obtazin  fram <he
Department 2 review and, if necessary, a modilication ¢f +he control
Ttecinelocy and allowable emissions <fo- The unit(s) on which
contruction has net commenced (40 CFR £2.21(z) (2)).

24. Quarterly excess emission reports, in accordance with +he Julv

L, 1952 wversion of 40 CTR 60.7 and 60.334 shall be submitzed <o
=2e Departaent’s Southwest District c=<ice.

"
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PERMITTEE:

Parmit Number: ACS3-214903
Cantral Flcrida Power, L.2.

PSD=F¥L~1590
Expiration Date: Jzzuasy 1, 1996

BPECIFIC CONDITIUNS:

25. Fugitive dust exissions, du:;ng ““e consits

ction pexriocd, shall
be minimized by covering or water

ering dust generation areas.

26. Pursuant to F.A.C. Rule 17-210.300(2), Air Operating Permits,
the permitiee is required to submi“ annual reports on the actual
operating rates and emissions Zfrom this facility. These reports
shall include, but are not l_m.ued to the following: sulfur conten=
and the lower heating value of the fuel belng fired, fuel usage,
hours of ope_atlon air emissions limits, efz. Annual *eports skall

be sent to the Department’s Scuthwest D;s***c* office by March 1 of
each calendar yeax,

27. The permittee, £or good cavse, nay reguest that
construction permit be extended. Such a reguest shall be submitted
to® the Bureau of Air Regulation pricr to 60 days before the
expiration of the permit (F.A.C. Rule 17-4.0%0).

28, An application for an operahlcn permit must be submit
Southwest District office at least 50 days prior +3 the expl_atlon
date of this construction perzit. To properly apply =£or . an
operation permit, the applicant shall submit the appropriate
appl cation form, Zfee, certification thaz construction was completed
noting any deVlatlonS from the conditicns in the construction
pexrzit, and comppliance test reports as reguired by this permit
(f.A.C. Rules 17~4.055 and 17-4.220)}. :

this

tted to the

Issued this __ 177 gay
o _ Hay , 1983

ETATE OF FYLORIDA DEPARTVMENT
QF ENVIRONMFENTAL REGULATION

\ Dsousin BlogM ., 0/

Vizginiid 3. Wetherell
: Secretary



arle 7 = 2llowable

TOBRIDA DPOWER, L.P. -~ ACSE3-214902 (PS0-FL-13C)
=53 Mw COMEINEDT CICLZ GAS TUTREZONT

Zmigsizsn Rates

Allowarle Z=imsioznf

2ot mane vueld Standarzd/Timizazien 22823
NC, (CT) Cas i ppmwd @ 15% O (§7.2 lbs/nr; 425.7 TPY)3 i
Cas 25 prmvd @ 13% Os (161.9 lbe/hr; 708,12 TFY) HaCT
oL 42 rzuvd @ 15% Q7 (226 lbs/hx; 48.3% TPY) AacT
NC, {DB) Gas 0.1 ilhg/»MBtu (10 lhe/hxr, 42.8 TFY) BACT
co (CT) Gas 15 poomwd (48.8 1be/hr; 213.7 TPyv)R BACT
cil 3¢ ppmvd (98.4 lbs/br; 14.8 TPV BacT
o (DB) Gas 20 iss/mr; 43.8B TEY ZacT
voc (CT) Gas 2.8 lba/bz; 12.2 TPY BacT
il 7.5 b/ 1.1 TRY BACT
voC (DB} Cas 2.9 log/b=z; 12.7 TFY BACT
PMi1p {(CT) Gas § lbe/bx; 39.4 TPY BACT
0il 17 lbe/k=; 2.6 T2Y BACT
PM1g {DB) Cas 0.0100 ibs/MMaTu BACT
S09 (CT) Cas 4.86 lbs/hz; 21.3 TPY Appl.
0il 9¢.7 lks/k-; 15.0 TPY Appl.
505 (LB) Gas £.3 lba/h-; 1.32 TPY Arpl.
EoSCe (CT) Cas £.95 x 10~% 1ng/hr; 2.6 TOY Appl.
0L 1.22 lbms/hz; 0.183 IPY . ApDpl.
2250, (DB) Cas 2.7 x 1072 lbg/kx; 1.61 x 1C7: TPY Appl.
Opacizy Gas 10%x opacizy? BACT
i1 20% opacicyP BacT
g oil 2.0 x 10™% 1ns/xoBr: . Apol.
(5.5% x 10~32 lowe/kr; B.32 x 107% 72Y¥)
is oLl 4.2 x 10~% 1ng/:0@ru BacT
(7.77 x 1073 Inms/hz; 1.17 x 1073 TPy
Be eil 2.5 x 10~6 1ns/2@tu 2acT
(4.62 x 1073 lbe/hr; 6.54 x 107% TPY)
Ph oLl B.% x 107° lhg/MMEru Appl.
(1.585 x 1072 lbe/hr; 2.47 x 1073 woy)
A} Puel: Naturel Gasg: I2igsisns are basecd on €760 hours per year operating
Teime. :
Puel: Disziliare Wuel

QL r0.0%8 S51:

Exisgions

z-e based on fuel usace

eguivalent to 300 hours Des veas BT maxiDun capaciTy (L.e., 2,742,227 gallons
pe- vea<z).

E) The NO, maximum Limit will be
% 13% 05 new laver Twhasz 12/31/%7 using &
izcrovements

CYy =EZ=issgico

D) Az

Zai v Y

- -

Loacd

——
o

SZ3.
Tates aze based on 27T az
condisiens.

lowezed a2 §

baBe

7.2 {(lbs/hz)

s sy e %
g B e o

load.

ecuivalent ©o 15 pomvd
ate combugtlion technclogy
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l Sesz Availatle Ceontrol Technoleogy (3ACT) Determinaticn
Central Tlerida Teover, L.7.
Tolk County
l PEL-TL-1%0
' ™e applizant proposes Lo CISnsSTIUCT 2 cogeneratieon faclility neaxr
Fr. Meade, Poclk County. This generatcr systexm will consist of a
184 MW General Electric PG7221FA combustion turkine generator (CT),
ezuipped with a duct burner-Iired hezt Iecsvery sieaxn generator
l (ERSG), which will be used to power a nom._,. I 74 MW steam turbine
genexratox (ST). ,
l The applicant has recuest to burn netural gas Zor 8760 houxrs per
yeax and distillate fuel c:._., with a2 0.0%5 percent sulftr content
for a maximum 3,742,327 gallons per veax. The apt:l:..canh has
indicated the may_mun annual tonnage of regulated aix pollutants
l enitted from the facility at base lcad, 27°F and type of fuel fired
t> be as follows:
I PSD
. S Significant
Emissions (TPY) Ezisaion
I Pollutan= Gas ol To=al Rate TPV
Duct
PCTZ21FA Surnes 2GT221Fa
l (8460 krs) (E760 h=s) (300 krca)
NCy, €84.7 43.8 4E.9 T77.4 40
S0, 20.5 1.2 L5 3.8 30 -
l PH/PHan 3a.1 4.4 2.6 45.1 25/158
co 206.3 42,8 13.8 2¢65.1 100
voc 11.80 2.7 1.2 25.8 40
l £250, 2.5 0.16 1.8 4.5 7.
3e =il il 6.94 x 107% 6.94 x 20—% 0.0004
Hg nil nil B.32 x 104 B.22 x 10~% 0.1
Po ail i1 2.47 x 107% 2.47 x 1074 0.6
l As nil ril 1.17 x 10-3 .27 x 2073 o
I Tlorida Adminiserative Code (F.A.C.) RPule 17-2312.400(2) (£) (2)
reguires a 3BACT review for z2ll reculated pollutants emitied in an
amount ecuzl to cr greater Than the significant emission rates
' l:.s::ed in the previous table.
Date ¢f Receict ¢f z BACT 3povlication
l June 15, 1992
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Pace 2

BACT De<zerzination Recuested bv the 2pplicent

Pollutant Propeosed T.imits

NO-, 25 pomvE B 15% Oy (natural gas Durning)
42 pomvd &€ 15% Cp (fcr oil Ziring)
Contrzl Technology: Dry Low~NOy Burners when
£iring natural gas and stean/water injezticn
when £iring distillate cil

S0s 0.05% sulfur by weicght (Zfuel cil firing)

co, voc Combusticn Contzol
DM/ P¥Ap Combustion Control

BACT De+e~xina+tion Procedure

In accordance with Florida Administrzative Code Chapter 17-212, +his
BACT determina+tion is based on the maximum degree c¢f reduction of
ecach pollutant emitted wkhich the Deparitment, on a case bhv case
Dasis, taking into account enexgy, environmental and econonic
impacts, and other costs, determines is achievable through
application of procduction processes and availakle methods, svstems,
and technicues. In addition, the regulations state that in making
The Z2ACT determinaticn the Depaxtaxent shall give consideration =o:
(2) Any EZnvirormen:tal

Prctection Agency determination of Sest

Avgil;ble Contrcl Technolocy pursuant to Section 1és, and any
emission limitati

itation contained in 40 CFR Par:t 60 (Standaxrds of
Pericrmance for New Staticnary Sources) c- 40 CFR Pays 61

(National Emission Standards for Hazardous 2ir Pollutants).

{z) All scientific, engineering, and techn
information available to the Dezartxen

.

iczl material znad cther

0

The exmissicn lizmiting standaxds cr 3ACT de
cTher stTate.

(

it

)  The socizl and econemic impact of The applica
Technelogy. '

The ?':3_"“. b hapal - Sobuiiits

ently stresses that EACT should be cetermined using the
"Top—down" aporcach. The first step in this approach is to
deterzine for the exmission scurce in cuesticn the most strincens
control avalla=le feor a2 sizmiler or identical source or sourze
Category. I i1t 1s shown that this level c¢f control is technically
CT econoemically infapsikle for The scurce in cuestion, Than the
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ACT=Cantz2l Tlerida Power, .72
PSD~-TL~1%0
Page 3

next cost stringent level cf control 1s determined and similarly
evaluazed. This process continues until the ZACT Weve’ under
cors‘de*ation cannot be eliminated by any sukstantial or unicue

vpenmical, environmental, ©r economic ckjecticns.

The air polluzant exissicns from cozitined cyel
g*ouned into categeries based upon what contx
technicues are available to centrol
facilities. Using this apprcach,
2s focllows:

power plants can be
o‘ eculrment and
enmissions Ircm these

the em*ss*ons can be classified

o Copbustien Products (e.g., particulates). Contzolled
generally by good combusticon ¢l clean fuels.

o] roducts of Incomplete Combustion (e.g., CO).

Contrel is
1a__ge"v achieved by proper combustion te

chanigues.

o Acid Gases (e.g., NOy). Cont:

clled generally by gaseous
contrel devices.

Grouping the pollutants in this manners
anelysis because it enables

-

facilitates the ZBACT
the ecguipment available o control the
Tvoe ¢ group cf pollutants emitted and the corresponding energy
econcric, and eavironmental impacts to be examined on a common
basis. lthough all of the pollutants addressed in the ZACT
analysis may be subject to 2 spe:ific emission limitinc stand

’

as
2 result ¢ PSD review, the ccn‘ o "nonregulated" aixr .
oellutants is considered iz i Dos~ﬁ” 2 more stringent ZACT lizmit on
2 "regulated" polliurant (i.e., pa:‘lculates, sulfur dicxide,
Sluorides, sulfuric ac~d mist, etc,), if a reduction in

“ﬂor-eguTa ed" air pellutants can be directly attributed

control device selected as BACT for Tthe abziement of The
"regulated" pollutanits.

e the

EACT POLLUTANT ANALYSYS

COMBUSTION PR20DUCTS

Pa:ticula:e Matiter (PM/PMi1p)

‘design cf this syvstex ensuTes that
~e minixized

'y

articulate exissions will
by combus<tion contrcsl a2nd the use c¢f clean fuels. The
FaTztliculate emissions from the combustion Turbine when burning
natural gas and Zuel cil will not exceed § 1lbs/hr and 17 lbs/nx,
respectivelv. The Decerment accepts the applicant’s proposed
control for zarticulate metier znd heavy metals.



"emission rate of 100 TPY.

SThe majoris

CT~Cent=al Florida Power, L.Z

Lead, Mercury, Berwvllium, Arsenzc (2D

;s Z5, Be, AsS)

The Dezartment agrees with The app

.
ne feasible methods to contrzsl lead
bervllium; except bv lizmiting the i

2nt’s rationale that there are
. mercu=y, assenic, and

inherent guality of the fuel.
Although the emissions of these toxic pollutants could be
controlled by paxticulate control devices, such as a baghouse or
scTubber, the amount of emission refuctions would not warrant the
added expense. As %his is the case, the Dezartaent does not
believe that the BACT detexminaticn fcxr P would be a2ffected by the
emissions cf these pcllutants.

PRODUCTS QOF INCOMPLETT COMBUSTION
Cazbon Monoxide (C2)

The, emissions of carbon moncxide exceed the PSD significant

The applicant bas indicated that the
carbon monoxide emissions Ifrom the propesed combined cvecle turxhine
is on exhaust concentrations of 15 ppumv for natural cas firing and
30 perv for fuel il firing.

v 0f BACT emissions limitations have been based on
combustion controls for carbon menoxide and volatile eorganic
coppounds minimization, additional control is actievakle through
the use of catalytic cxidaticn. Catalyvtic cxidation is 2 :
pestzombustion contyol that has been emploved in €D ncnatrainzent
areas where regulations have reguired CO enissicn levels o be less
Than those associazted with wet injecticn. These installations have
been reguired to use LATR technology and typlically have CO limits
in the 10-ppm range (corrected to &=~y conditicns).

N —

In an cxicdation catalyst control system, CO exnissions zre reduced
Dy alleowing unburmed CO +to reaet with cxygen 2t the surface of a
rrecious metal catalyvst such as platinum. Combustion of CO sta=ts
at about 300°F, with efficiencies above 50 percent oczurring at
Temperatures above £00°F. Catalvtic cxicdation oczurs at
Texperatures 50 percent lower than that ¢ thermal oxicdation,
raduces Tthe azount ¢f thermal energy recwized. TFor CT/E2SG
combinations, the coxidation catalyst can be located directly after
t2e CT cr in the E2SG. Catalvst size depends upon the exhausst
Tiow, Temperature, and desired effici

wnich

ficiency.

Due Tz the cxidation cf sulfur compounds ani excessive formation of
H2504 z=ist exissions, oxidation catalvst are not consifered To be
Technically feasizle for gas Torbines fired :

Cfirad with fuel cil.



BACT-CenzTral Tleorida Fower
PSD-TL-180
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Catalyvtic cxidation has noc been demonstrated

Q
H
o
n
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1
1

nTinucus kasics
when using fuel oil.
Use of exidation catalyst technology would be technically feasibdle
fcxr whis nazTural gas-‘*‘n‘ unit; however, <the cocst cf

cf $.0,000 pex

caon for the PG72Z21FA 0f CO removed will have an adverse economic

impact on this project.

The Deparoment is in acgreexment with the applicant’s propesal of
combustor design and good operating practices as BACT for CO for
©whis cogeneration preject.

ACTD GASES

Nitroger Oxides (NOyx)

The emissicns of nitrogen oxides represent a significant proportion
cf the total emissions generated by this preoject, and need to be
controlled if deemed appropriate.’ As such, the zprlicant presented
an extensive analysis cf the different available technologies fcr
NCy control.

[

The applicant has stated that BACT for nitrogen oxides will be met
by using water/steam injection (when firing éistillate fuel cil)
and acdvanced comdustor design to limit emissions €2 25 poovd
(cozTected to 13% 07) when burning natural gas and 42 ppmvé
(cocorected to 153% CO3) when burning fuel oil

—

A review ¢f the EFi’s BACT/LATR Clearinghouse incicates that the
iowestT NOy emission limit established tco cate for a CDmDLSZlon
turbine is 4.5 ppmvd at 15% cxygen. This level of contx was
accomplished through the use of water injection and 2 se“e--,ve
catalvtic reduc=zion (SCR) system.

Selective catalytic reductiion 1s a2 post-combustlion method fox

contzol ol NOyx emissions. The SCR process combines vaporized

ammonia with NOy in the presence of a catalyst To form nitrogen and
water. The vaporized zmmoniz 1s injeczed Into the exhaust cases
orior to passage tThrough the catalyvst bed. The SCR process can
achieve up to S0% reduction of NCy with a2 new ca<talyst. 2s the
catalyst ages, the maxizum NOy reduction will dec-ease ©0
appraxizatelv 86 percent.

The elfect of exhaust cas temperature on NOy reductiocn depends on
=he specific catalyst fermulaeticon and reacicr design. Generally,
SCR units can be designed to achleve effective NOy control over 2
200-300°F operating window within tThe bounds of 450-800°F, altaough
recently aevn‘oneﬂ zeolite-rtased cazalysts arz claimed T be
capakle of pperating 2t tTexperaTures as Ligh as £30°.

- l---
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¥ost ccrmmercizl SCR systexs cperate over a tTexmperature range ©

a2bouT 600-750°F. At levels abecve and below tThis window,

th

the
specific cat calysz = rmulation will not be effective and NCy
educticn will decrease. Cperating a< h;gn temperatures can

perzanently damage the catalyvst Through sintaring o¢f surfaces,
Increzsed water vapcr coantent in the exhaus:t cas (as would result
Irom water or stean injection in the cas turblne combusior) can
snizfc *ﬁe operating temperature window of tThe SCR reactor to
slightly higher levels.

Altbouch technically ‘easib’e, the applicant has rejected usi ing SCR
on the combined cycle because of eccnomic, energy, and

envirenmental impacts. The applicant has ldentified the following
limitations:

2) educed power output.

.b). EZmissions of unreacted ammecnia (slip).

c) . Dispeosal 0f hazardous waste generated (spent catalyst). o

ate particulate emissicns

- (ammonium salts) cue to the reaction of NE3 with 503 present in
the exhaust gases.

e) The energy impacts cf SCR will reduce potential electrical
pewer ceneration cf mere than 7 million kwh per vear.

%) Incremental cost effectiveness for the aprplication of sSC=
technclogy to the Central Tlorida Power project was censidered
To be §7,400 per ton of NOy remcved

Since SC2 has been determined to be ZACT for severzl combined cycle
facilities, the IZP2 has clearly stated that there nxust be unigue

circumsTances to consider the rejection of such control on the
basis of eccnomics.
In a recent letier from IZPA Region IV T2 the Deparitment rega-ding
The perxitiing of a ccmbined cvcle facility (Tropicana ?roduc:s,
znc.), The Zcllowing statement was made:
win o::e* T2 reject 2 control optlion eon the basls ¢f economic
considerations, the applicant must show why the costs
assoclazted with The contrel are signiiic ::ly **"he: Loz this
speciiic Trsject than foxr other sizmilar proijec that have
inszalled this control svstem cr in generzl ‘or cocnerolling
—oe pcllutant.”

-

For fuel oll Ziring, the oo
exissicns must tTakz into ac
Trat can coour with using 3

assoclated with convtrelling NOy

< nTTol
osent the petenti cperating prohlens
TR in the cil fir

.
£.ring mode.
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A concern associated with the use of SCR cn combined cvcle pre
is the formation cf ammenium bisulfate. Fcr the SITR process,
zmmonium bisulfate can be formed due to the reacticn of sulfur in
~he fuel and the ammoniz injected. The azooniux kisulfate formed
heat recovery stean
generator leading ts operational problems. 2As this Is the case,
SCR has been judged to be -ecﬁn*c=”v infeasible Zfor cil firing in
some previous BacT determinations.

cjects

he latesvy information available now indicates +haz SCR can -be used
zor oil firing provided that adjustments are made ;n the ampeonia to

ch injection ratie. TFor natural gas firing operaticn, NOy

issions can be contralled with up to a 9C pexc ent es iciency
us;ng 2 1 to 1 or greater ammonia injection ratic. By lowering the
injection ratio for oil firing, testing has indicated that NCy can
be controlled with ff;c-encﬁes *ang.ng fren 60 to 80 percent.
When the injection ratio is lowered There is not a problem with
amponium bisulfate formaticn since essantially all of the ammonia
is able to react with the nitrogen oxides present in the combustion
gases. Based on this strategy SCR has been both propesed and
established as BACT for o0il fired corbined c¢vcle facilities with
NOy emission limits ranging froem 12.7 to 23 ponmvd depending on the
efficiency of control established.
The applicant has indicated that the total levelized annual
operating cost To install SCR for this project at 100 percent

, 264,400 foxr the:

capacity factor and burning natural cgas is §2
PG7221F2a. Tekxing into consideration the total annuel cost, a
loped.

cost/benelit analysis of using SCR can now be deve

For tkis progec_, tased on the infcrmation supplied by the
applicant, it is esh_mabed tha+t the maximum annual NOy emissions
using d:y low=NOy (nazural gas) and water injection (oil Zfixring)
will be 702.1 <ons/yeazr (2T 72°F). Assuxming that SR would reduce
the NOy emissions by €3%, about 245.7 TPY would be exitted

annually. When this reduction (456.4 TPY) is <eken iInt
consideration with the totzl levelized annual operazting cost of
3,364,400; the cost ver =Ton of contrclling NCy is 5$7,400. Tni
czlsulated cost is higber than has

—

sherx ! creviously been asnroved as
SACT. '

(L4

A review of the latest DER ZACT deterzinations show limits of 15

=nvd (natural gas} using low-NOy burn technclocy fcr combined
vcle tTurbines. General Zlectriz is curTently develssing prograxs
using beoth Team/wzTer Injection and &ry low NO, combustor to
achieve NCy enmission contrzol level ©f § popm waen firine natural
cas. HhE’E‘._O:E, since T=ig Tach

rechnolocy will Llikely be availanle by

nn;
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1957, +tte Department has accepted the water/steax injection (for
cistillate fuel cil £firing), the dry low-NCy buixmer desigm,

- and the
25 ppmve (natural gas) /42 ppmvd (cil) at 13% Oz as ZACT fcr a
limited time (up to 12/21/57).

BACT Destermination bv DER

NGO~ Contrsl

The infoxmation that the applicant presented and Degartment:
calculations indicates that the cost per ton of controlling NOy foxr

this turbine ($7,400 per ton (natvuzal gas)] is high compared to
otler BACT determinations which reguire SCR. Based cn the
infcrmation presented by the applicant, the Department believes

that the use cof SR for NOyx contrel is not justifiable as BACT ax
this tixe.

A review of the perzitting activiiies for combined cycle propesals
across the pation indicates that SCR has been reguired and most
‘recently proposed Zor installations with a variety of operating
-conditions (i.e., natural gas, fuel c¢il, and various capacity
factors). Ll though, the cost and other concermns -ressed by the
applicant are valid, the Department, in this case, is willing to
accept water/steam injection and low NOy burmnier desicgn as RBACT for
el

chis project for z limited time (up to 12/31/57).
It is the Departaent’s understanding that General Zlect-ic is-
ceveloping programs for the PG7221TA using either stean/water

injectlon or dxry low NOy combustor technology to achleve a NCx
emissicn control level ¢f § ppm when firing natural gas.

Based on this, the Deparitment has determined
the allowable BACT limit for this precject %o
later than 12/31/57. For this turbine, an even lower NOy enission

level than 15 (gas)/42 (oil) ppmvd, corcected T2 15% Oz, mayv become
a condition of the permit pursuant to T.A.C. Rule 17-4.080.

to revise and lower
15 ppmvd at 15% O, mno

Co Cont—ol

Combustion contrsl will be considered as BACT foxr €O and VOC when
Ziring natural ces.

OThes Tmissisons Con<—al

The exmisslion lizmitations Zfcr PM and PMig, 3Be, P
cnl Trevious 3ALCT deterzinaticons for similar fac

Tze exmission limits for th

limies for the Central Tlorida Povwer, L.T e

Thereby established as fcllows:
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Pollurans

22 Power, L.P.

258 MW COMETNED CYCLT COMBUSTION TIUREINE

10C MM3ew /= Duct 3urmer

Z=IiBBicn

3
ox (b)

randa-dg/Limitationz ()

Gag{<)

Hez-hod of Conwrnl

NO, (CT)
NC, (DE)

o (€T)

co (DB)
PH/PM1g (CT)
PM/PM1g (DE)
Sez (£T)

S0s (DZ)

E55C4 (DB)
VOC (CT)

voc (D3)

b 24
4]

42 provd
ax 15% O3;
362.2 los/hr

98.4 lom/h<c

25.7 lbs/h-

1.2 1lbs/h-

2.0 x 10-5 lbsﬂ,_m
(5.8 x 1G6-3 log /b

1CT% 1ng o
x 1672 1lmg/hr)
o—% 1os /M=o
g3 .bs/“_

25 zrmvd
at 15% O5;
162.% 1lbs/h<
25 pymmvd

= 158 O3;

§7.2 lbs/hr
0.1 lbs/MMBTu
49 e /ho
10 lbs/hx

5 lba/hs
C.01 lbhg/n3ru
4.5 lns/hz

G.2 loa/hs

5.95 x 10~1 lbg/h~

3.7 x 1C0~2 1mg/k-
2.8 158

2.9 loa/hx

Water Injection/
DTy Low-NC, Combus=tar

Dry Low=NO, Combugtor
any ozher NC, Coatrol
Technology

Combugtion

Combustion

Digtillase

Distzillaze

Puel

Qualisy
Qualizy
Fuel

Qualizy

Qualizy

5}
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APPENDIX B
SAMPLE CALCULATIONS



SAMPLE CALCULATIONS

NC, Emissions Corrected to 15% Oxvagen

NO, @ 15% O, = NO, * ((20.9-15)/(20.9-0,))

Where:

NO, = NOx concentration as measured in the sample gas in parts
per million by wvolume (ppmV).

G, = Oxygen concentration as measured in the sample gas by

volume (%V).
NO, @ 15% O, = NO, concentration (ppmV) corrected to 15% oxygen.

Example: Run 1 7/21/93 - Unit 2

NO, = 22.9 ppmV O, = 15.4%

NO, @ 15% O, = 22.9 * ((20.9-15)/(20.9-15.4))
= 24.5

{Corrections for CO to 15% Oxygen are made in the same manner)

NO, Emissions at 15% Oxvaen and IS0 Conditions

NOyso = NO, @ 15% O, * (Pref/Pobs)? + glSHm00063) « (5gg /mamp) s

Where:

NO, @ 15% 0, = NO, concentration (ppmV) corrected to 15% oxXygen.

NO,so = NO, concentration (ppmV) at 15% oxygen and ISO conditions.

Pref = Reference combustor inlet pressure (psia).

Pobs = QObserved combustor inlet pressure (psia).

Hobs = Specific humidity of ambient air (lb H,0/lb Dry Air)
determined from the wet bulb and dry bulb readings and
ASTM psychrometric egn.

Tamb = Ambient temperature (K).

Example: Run 1 7/21/83 - Unit 2

NO, @ 15% C, = 24.5 ppmV

Pbaro = 30.12" Hg * (14.€96,/29.92) = 14.794 psia

Pref = 125.99 psig +14.696 = 140.6B6 psia (see chart, Appendix D)
Pobs = 137.4 psig + Pbaro{i4.794) = 152.19 psia

Hobs =

0.01114957 1b H,0/1b DA

Tamb = (82.8 F - 32)%*5/2 + 273 = 301.78 degrees K
NO, 150 = 24.5 (140.686/152.19)0% o!P00I457-0006833 (5pp /307 7g) 15
= 24.0 ppmV @ 15% 0. anc ISC conditions
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VELOCITY AND VOLUMETRIC FLOWRATE DETERMINATION
EPA METHOD 2 CALCULATIONS
Parameter Definition Unics

cp -~ Pitot Tube Coefficient Dimensionless
Vs - Gas Stream Velocity ft/sec

Qsd - Volumetric Flow Rate at Standard Conditions,Dry Basis dscfm

Qact - Actual Volumetric Flow Rate, Wetr Basis acfm

Bvs - Moisture Content mole fractien
Dp - Avg. Sg. Root of Velocity Head {in. K20)}70.5
Pb - Absolute Barometric Pressure in. Hg

Kp - Constant = 83.45 (ft) {1b/1lb-mol) (in.Hg@™0.5)/{s) {[R) {in.H20)

TS - Absolute Gas Stream Temperature degrees R

Ms - Sample Gas Molecular Weight, Wet Basis ln/lb-mole

sp - Static Pressure of Gas Stream in. H20

528 - Absolute Standard Temperature degrees R
CSA - Stack Cross-Sectional Area fr2

Ps = Absplute Stack Gas Pressure in. Hg

[1] - Conversion Factor sec/min.

Pi - Constant Ratic - 3.1416 Dimensionless
D - Duct Diameter inches

TEST DATA RUN #2-1

Ms = 28.526 cp o= 0.84
BWE = 0.0536 Pb = 30.15
Sp = -1.60 Ts = 1444.7
D - 222.00 Dp = 1.1412

Ly T L e e N NN AT N R e A R e

Circular Duct

Ps =  Pb .« (Sp/l3.6) - 30.15 + (-1.60/13.6) =  30.0% in.Hg

Vs

{B85.49} (Cp) (Dp)}*{{Ts)/{Ms*P5})]~0.5

= B5.49%0.84*1.1412"{1444.7/(2B.526%30.03)]170.5

= 106.423 fr/s 106.421 ft/s

2
»

(PL) [(DI72)/ (1) (244}] « 3.1436%(222.0C0°0.5)/(4%144) 266.803 ftr2

Qact - (Vs)*CSAv60 - 105.4217268.803%60 - 1716377, acfm
082 = (Qact) {1-Bws) (528) (Ps) 171€377.3%(1 - 0.0536)+528+30,02
TS} (29.92] 1346.7%25. 92
= 535483 .4 dscinm S95EE3 .4 dscim

F/21/53
2yn 1
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MOLECULAR WEIGHT DETERMINATICK
EPA METHOD 3 CALCULATIONS

parameter Definatien Units

Md - Sample Gas Mclecular Weight, Dry Basis 1b/1b-mole

Ms - Sample Gas Molecular Weight, Wet Basis ib/lb-mcle
Bws - Moisture Content mole fraction
tC02 - Carbon Dioxide Concentration, Dry Basis ] ¥ Volume

| Tous] - Carbon Monoxide Concentration, Dry Basis t Volume

02 -~ Oxygen Concentration, Dry Basis ¥ Volume

N2 - Nitrogen Concentration, Dry Basis {gas balance} ¥ Volume

6.32 - Molecular Weight of Oxygen (02), divided by 100% 1b/lb-mole

0.28 - Molecular Weight of Carbon Monoxide, divided by 100% 1b/lb-mole
0.28 - Molecular Weight of Ritrogen (N2}, divided by 100% 1b/1lb-mole
0.44 - Molecular Weight of Carbon Dioxide, divided by 100% 1b/1b-mole
18.0 - Molecular Weight of Water 1b/lb-mole

TEST DATA RUN #2-1

Bws = 0.0536 3CO = 0.00
E¥NZ - Bl.43 1C02 = 3.17
02 = 15.40

Md = {0.44)(%C02) + (0.32){%02) + (0.28) {¥N2 + XCC)

{0.44)°3.17 + (0.32)%15.40 + (0.2B)*(B1.43 « 0.00}

29.123 1b/lb-mol

Ms = (Md){l - Bws) + (1B.0} (Bws)

= 25.123=(1 - 0.0536}) + 1B.0%D.0536

- 2B.526 1lb/1lb-mol

'---u-k---g------------.-----------:----;--------:---n--:----------------------:

Fzi /43
run 4
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MOISTURE CONTENT DETERMINATION /ZHN l
EPL METHOD 4 CALCULATIONS
Parameter Definition Units
Pm -~ Absolute Meter Pressure in. Hg
Po -~ Average Meter Differential Pressure in. H20
Ps - Absolute Stack Gas Pressure in. Hg
psrd - Absolute Standard Barometric Pressure (29%.92) in. Hg
Pb - Absolute Barometric Pressure in. Hg
K - Standard Volume H20 Vaper/Unit Weight Ligquid fri/g
Constant = £.0471S cu.ft/g
m - hverage Meter Temperature degrees R
Tstd - Absolute Standard Temperature (528 [R] degrees R
DGMC - Dry Gas Meter Correction Factor (gamms) Dimensionless
Vlcg - Total Condensate Collected grams H2C
VVm -~ Metered Dry Sample Gas Volume def
vmstd - Metered Volume at Standard Conditions (528 (R, latm) dscf

Vwstd - Volume of Water Vapor Collected, at Standard scf
Conditions (528 (R, latm) '

Wisat)- Vapor Pressure of H20 at Stack Temperature in. Hg
Bws - Moisture Content y mole fraction
Bwd - Moisture Content t Volume
Y T T T pa—— [ [ S [,
TEST DATA RUK #2-1

Ph = 30.18 ™™ = §51.3

Vm - 44.124 Po = 1.66

Vicgs 50.8 DGMC = D.9BB7

Wisat)s 30.1% Ps = 30.03235

R e e A O O e e I I e

MEASURED MOISTURE CALCULATIONS

Fm = Pb +(Po/13.6} - 30.15 + (1.66/13.6) = 30.272 in. Hg
{Vm) {DGMZ} {Pm) (Tstd) 44.124%0.9BB7*30.27%528
Vmstd =« oo oo L i T PP = 42.272 £z2
{Pscad) (Tm) 29.52%551.3
Vwstd - (K} (V1eg) . {0.04715) % (50.8) - 2.398 fr3
Bws = (Vwstd)/{(Vwstd)+(Vmstd}) = 2.395/(2.395+42.273) = 0.0536 mol frac
Bwd (Bws}*100 % = G.0536*100% - 5,388V

-
-&--------.--=--.-----------s-...-----x--.---rx-xx-=----c:-.:.ng--------------

SATURATED MCISTURE CALCULATIONS

Blsat)« Wisat)/Ps = 30.15/30.63 © 1.003917 mol frac

-----------lu--ﬂ.-i-k------“.“"...=-=ltklh:‘--n--..'----tt':-Ellkkhc‘-.:------.z
VAPOR PERSE MOISTURE

Bwg = 0.053622 Lower of Measured or Saturated Moisture
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RELATIVE ACCURACY CALCULATIONS

Arithmetic Mean: Calculate the arithmetic mean of the difference, d

data set as follows.

)
3= =+ La
noi-3
where
0 = number of data points
E d, = Arithmetic sum of the individual differences 4,

i=1

Standard Deviation: Calculate the standard deviation, S, as follows:

>

n .

L a7 - (i=Lgyye
[i=1 n 12
= n-1

Confidence Coefficient: Caleculate the 2.5 percent error confidence
coefficient {(one-talled), CC, as follows:

%]
a

ccC = t

l

0.9%75

<
jo

where t; g;4 = t-value (see Table 1 )

Relagive fAccuracy: Calculate the RA of a2 set of data as follows:

Id]l « lcc|

Rh = ~—— =1 % 190
R
where
{¢l - Absclute value of the mean of differences
ICC| =~ Absolute value of the confidence coefficient

RM = fverzpge refsrence merthod value or applicable standard

of

a
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TABLE 1 t-VALUES
n® To g7 o To. g7 n’ Co.o75s
2 12.706 7 2.447 12 2.201
3 4,303 8 2.365 13 2.179
4 3.182 g 2.306 14 2.160
5 2.776 10 2.262 16 2.145
& 2.571 11 2.228 16 2.131

“Tne values In this table are already corrected
for n-1 degrees of freedom. Use n equal to
the nusber of individual values.




APPENDIX C
EXAMPLE DATA SHEETS,
AND CALIBRATION DATA SHEETS
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EPA METHOD 1

TRAVERSE POINT LAYOUT

"' Envirorunental
5 Science &
¢ Engineering, inc

CLIENT:

PROJECT NUMBER:

SOURCE LD.:

DATE:

INSIDE DIAMETER:

Y

in

UPSTREAM DISTANCE (A):

in

DOWNSTREAM DISTANCE (B):

COUPLING LENGTH:

in

NUMBER OF PORTS:

UPSTREAM DIAMETERS:

DOWNSTREAM DIAMETERS:

i1

CALCULATED BY:

|

D1 STURBANCE - -

MEASUREMENT
SITE

STACK DIlAGRAM

O15TURBANCE

COMMENTS:

ORI S TR AVERSTE
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ENVIRONMENTAL SCIENCE
AND ENGINEERING, INC,

METER BOX CALIBRATION DATA AND
CALCULATION FORM

(English units)

Date Meter box number
Barometric pressure, Pb = . in. Hg Calibrated by
Gas volume Temperatures

Orifice [ Wet test | Dry gas [ Wet test Dry gas meter
manometer | meter meter meter Inlet [Outlet Avgc_-Time

setting (v, v, e ), | (e 2, (e, ), ) (v ),](8),

(aH) w3 d3 w di do d Yl AH@i

in. H20 ft ft °F °F °F °F |min in. H20

Avg
2

2:’ I Vo Pplty + 460) e = _0-0317 AH [(tw * 460) e}

. 13.6 {71~ AH i~ P (v, + 460) Vv
.0 vd(Pb + _13.6) (tw + 460) b *7d w

If there is only one thermometer or the dry gas

under t

4

meter, record the temperature

{front side!




PE.- of
ESE ISOKINETIC SAMPLING FIELD DATA SHEET
Facility: | Meter #: |Barc. Press.. T
Unit: [DH@ Ambient T; g
Location: DGM Factor: Nozzle Dia: :
Test Type: Pitot #: Static P: :
Run #: Pitot Coet: Stack Dimensions: 1
Operator{s): | K—Factor: Initial Leak Check: cfm @ "Hg
Date: Filter #: Final Leak Check: ctm @ "Hg
raversi “.Gas:Meter.:*Velocit rifice:| :Stack.| Probe: ilter::{lmpinger Dry:Gas‘Meter [ Vacuum
*_(Hg)|
] i
|
|
I
|
I
t | 1.
| ! |
i f :
i 1
! i
| .
| | f :‘ (
‘ | | | l ! |
L % o a 1 | 1 | | P
[Avg/Tot)| _n i i 0 I | I i
[Impinger T I 3 - 4 & [Total |iOrsat 12 13 "4
linitial | ! i 102 | ! 4 I
iFinal | 3 i o ! ICO2 ! i i b
(Total |~~~ 1 — i . o i L f ‘
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4 20,90 ¢, 0BS 265,248 -0, 11
] 2,80 -9.223 -1, 032 (.22
(B2 .30 k08D 11,562 -0.10
4 RUL 6,00 0,0000 0,00 0.000 b 06 .00
5 €0 ppeid 0G0 0,0000 0.00 0.000 5,000 0. 00
b
7

=>

WOz ppeid 0.00  0.0000 0.00 6,000 1.0%0 0.0
Rds 180 660 60000 0.00 0.000 1,000 0.00
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CLIENT: PROJECT NO.:
FACILITY: ANALYST:
SOURCE 1I.D. NO.: DATE:

INSTRUMENT SPECIFICATIONS

ANALYZER:

MODEL NO.:

SPAN RANGE:

SPAN GASES:

CHART SPEED:

L

RESPONSE TIME DATA

UPSCALE RESPONSE

O SECONDS

O MINUTES

DOWNSCALE RESPONSE

O SECONDS

O MINUTES

COMMENTS:

l'

FORMS WO SUTIME CEM




REFTERENCE METHOD
ANALYZER CALIBRATION RECORD

Instrument: Range: ]
Date: Fuel: Gas / 0il
Operator: Units: %V / ppmV
Run Time |Load| Certified Observed Difference|{ Difference
# Gas Gas Percent
conc. Conc. of
Scale
MP 1 NA |(Zero: 0
MP 2 Na {High:
MP 3 NA |[Mid:
MP 4 N& | Low:
]
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| |
}
i |
| |
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| | ! i n
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Commencs: HMP = Mult:i-Point Caiibrat:on
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EXAMPLE RELATIVE ACCURACY FIELD DATA SHEET

s0 xo b co, or 0,* s0," no,®
_W’F‘m??"hﬂﬁ"m?rm“m‘ﬁ*rﬁm‘ RM] W DIt

Date and c ¢ _
time ppm ppm X 13 mass/GCY mass/GCV

L

o 8w el w] oM

-~
o

Average
Confidence Interval
pccyracy - | : |

Make sure that RN and M data are on a consistent basfs,
sither wat or dry.




